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The route of transmission of Novel SARS-CoV-2 virus is ambiguous. In this regard we planned a study to find out
SARS-CoV-RNA shedding in various clinical samples of 9 COVID-19 positive patients. SARS-CoV-RNA was
detected in nasal swab (NS), throat swab (TS) and faecal sample but was not detected in serum and urine samples.
We also report that SARS-CoV-2-RNA persisted in faeces for >20 days. Persistence of faecal RNA might impose
challenge in infection control and the disease may spread to household contacts if discharged. Perineal cleaning
and hygiene may be advised at the time of vaginal delivery.
Introduction

The SARS-CoV-2 virus had originated from Wuhan, China, in
December 2019 and was declared as Public Health Emergency of Inter-
national concern by World Health Organization (WHO) [1]. There is
currently no drug treatment and vaccine approved for SARS-CoV-2 virus
[2]. Although, there is some literatures on presence of SARS-CoV-RNA in
pulmonary and extra-pulmonary clinical samples such as blood, urine
and faeces, but still the route of transmission of this new SARS-CoV-2
virus is still not clear and more studies are needed to know the mode
of spread [3–8]. In this view, we carried out study to determine the
SARS-CoV-2 viral shedding in various clinical specimens.

Material and method

Total nine COVID-19 patients admitted in King Georges Medical
University (KGMU), Lucknow, Uttar Pradesh (UP), India were enrolled in
the study. Written informed consent was taken by participants. The study
is cleared institutional ethical committee. Nasal swab (NS), Throat swab
(TS), serum, urine and stool specimens were collected from all patients
every alternate day up to 4 weeks after admission. The specimens were
collected following universal standard precautions and transported to
microbiology laboratory at 2–8 �C. All clinical samples were tested for
SARS-CoV-2-RNA by RT-PCR. Total viral nucleic acid was extracted from
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clinical sample using PureLink DNA/RNA mini kit (Invitrogen, USA) as
per manufacturer's instructions and processed for real time PCR. Human
Rnase P gene was tested in all samples to check the quality of samples and
to validate the process of nucleic acid extraction. Real time RT-PCR as-
says were performed on Quantstudio 7 (Life Technologies, USA) using
Superscript III One-Step Real- Time PCR kit (Cat no. 11732088, Ther-
moFisher Scientific, USA). The real time PCR was performed as per
protocol described by Corman et al., 2020. First the sample was tested by
2 stage protocol screening and confirmation. Human Rnase P gene was
tested in all samples to check the quality of samples and to validate the
process of nucleic acid extraction. SARS-CoV-2-E-gene and Rnase P was
used as for screening while SARS-CoV-2- RdRp and ORF1b was used in as
the confirmatory assay. Patients' convalescent sample was only tested
using SARS-CoV-2-E-gene with sample quality check (Rnase P). Conva-
lescent sample was tested every alternate day up to 4 weeks.

Results

Age of COVID-19 cases ranged from 2.6 yrs to 53 yrs with majority of
adult males. Only one child of 2.6yrs was enrolled in the study, rest were
adult cases i.e. four males and three females. We did not observe
dissimilarity of virus shedding pattern in both the gender category.
Although, faecal RNA persisted longer in the child for more than 20 days.
SARS-CoV-RNA was detected in nasal swab (NS), throat swab (TS) and
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Fig. 1. SARS-CoV-2 (represented in form of threshold cycle (CT)) viral load in different clinical samples of COVID-19 positive patients.

Fig. 2. Persistence of SARS-CoV-2 viremia followed over 4 weeks in different clinical samples.
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fecal sample but was absent in serum and urine samples of COVID-19
cases. The virus persisted for minimum of 9 day to maximum of 24
days in our patients. According to our study, SARS-CoV-2 RNA clearance
from nasal and throat convalescent samples was earlier than faecal
sample. Throat has the fastest clearance followed by Nasal swab and stool
at the end. The fecal RNA was detected for another 3–5 days even though
NS and TS sample's RNA were negative as shown in Fig. 1. Faecal RNA
initially had low viral load (high Ct value) but later increased (high viral
load; low Ct value) gradually. The observation of NS and TS sample RNA
was reverse of stool sample as shown in Fig. 2.

Discussion

We reported SARS-CoV-2 RNA early clearance from nasal and throat
convalescent samples on comparison to faecal sample; similar observation
was found by Zhang W et al. from China [6]. Another study from China
reported SARS-CoV-2 RNA in NS/TS, but they did not found the virus in
stool and urine, however they observed persistence of SARS-CoV-2-RNA in
nasal swab for longer duration and of higher viremia in comparison to
throat swab Cai J et al., 2020 reported similar findings by demonstrating
the fecal viral RNA in up to 30% of patients from day 5 after onset and up
to 4–5 weeks in moderate cases [4,5]. The finding was conspicuous in one
of our pediatric patient (case 8) where NS and TS sample SARS-CoV-2 RNA
was only present for 9 days post illness and the faecal RNA persisted for
>20 days. A similar finding was documented by Cai J et al., 2020 [4].

It is a matter of concern that COVID-19 patients were discharged from
hospital on the basis of symptoms resolution and negative NS/TS swabs
samples as their faecal samples are still positive for SARS-CoV-2 RNA.
Although, the viability of SARS-CoV-2 virus in faecal samples yet to be
explored on viral culture; therefore the significance of oral-faecal route
remains undetermined. To add further, sewage water stability of this
SARS-CoV-2 enveloped virus is still a query that needs to be studied.

In view of current data of faecal shedding of SARS-CoV-2, discharged
patients could be advised to follow all sanitation and personal hygiene
practices along with regular cleaning and decontamination of toilet and
fomites in order to protect household contacts Strict hand hygiene
practices should be followed. This applies to all convalescing patients,
but particularly to convalescent children. In the vaginal deliveries,
perineal hygiene and care should be advised [9].
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